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Waxy Rice Variety—dependent Variations in Physicochemical Characteristics of
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ABSTRACT This study was carried out to compare the
physicochemical characteristics and sensory quality of Sogokju
(Korean traditional rice wine) prepared with waxy rice
varieties. Among tested waxy rice varieties, highest protein
contents (8.11%) was observed in cv. Sangjuchal, and highest
whiteness and L-value were observed in cv. Hwaseonchal,
while no significant differences in gelatinization temperature
could be observed among tested varieties, and cv. Boseokchal
and Sinseonchal exhibited higher breakdown viscosity com-
pared to the others. The alcohol contents of Sogokju with
waxy rice varieties ranges from 13.0 to 13.4%, and the brix
degree and turbidity were within the range of 20.5 to 24.6
°Bx, and 0.0344 to 0.0530, respectively. The highest L-
value (6.90), b-value (1.45), pH (4.79), total acidity (0.8384%),
and glucose content (10.843 g/100 ml) could be observed
in Sogokju made with cv. Sangjuchal. The organic acids
such as succinic acid, malic acid, citric acid and oxalic acid
could be detected in Sogokju. Although no variety-dependant
differences in appearance, aroma, and taste could be found
in sensory evaluation, Sogokju made with cvs. Sinseonchal,
Haepyeongchal, and Hwaseonchal showed higher overall
quality than Sogokju made with cv. Dongjinchal, which is
most widely used for Sogokju used for Sogokju production
nowadays.
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Table 1. Physicochemical characteristics of waxy rice varieties.

Rice variety Moistuz;) )content Proteil(l%c)ontent Whiteness L a b
Boseokchal 13.07+0.15™ 6.72+0.05° 35.10+0.17° 65.46+0.50° 0.35+0.18" 13.09+0.29*
Dondjinchal 13.100.10° 6.42+0.02° 44.30+0.20° 72.2640.22° 0.05+0.04° 12.54+0.32°
Haepyeongchal ~ 12.10£0.10° 7.01+0.10° 53.47+0.40° 77.18+0.40° -0.12+0.09% 11.9340.13°
Hwaseonchal 12.13+0.06™ 6.71£0.05° 54.30+0.30° 77.71£0.25° -0.20+0.03° 11.51+0.19°
Nunbora 12.77+0.06" 6.3540.02° 49.13+0.06° 73.92+0.47° -0.3640.03° 11.17+0.24°
Sangjuchal 12.30+0.00° 8.11+0.04° 50.53+0.25° 75.85+0.07° 0.28+0.04" 12.87+0.13%
Sinseonchal 12.57+£0.15° 6.53+0.07° 53.67+0.06° 77.39+0.20° 0.0140.06™ 12.1340.19°

"Each value is meantSD (n=3).

itAny means in the same column followed by the same letter are not significantly (»p<0.05) different by Duncan’s multiple range

test.
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Table 2. Pasting characteristics of waxy rice varieties.

Rice Variety Gelatinizz}tion Trough Vlscos1ty Final viscosity . Brgakitiown - Sgt‘téack Peak.time
temp. (C) (RVU ) (RVU) viscosity” (RVU) viscosity’ (RVU) (min)

Boseokchal 68.08+0.08°°  31.642329°"  43.1444.02% 40.7543.13°¢ -29.2542.98° 3.4540.04°
Dondjinchal 68.07+0.03" 33.64+4.90° 45.22+5.62° 35.22+3.19° 23.64+3.43% 3.53+0.07"
Haepyeongchal — 68.07+0.10° 39.78+2.67° 53.58+3.34° 35.11+3.02° 21.31+2.80° 3.5840.04°
Hwaseonchal 68.08+0.10" 46.75+1.64° 62.03+2.19™ 39.50+1.32° -24.22+0.79™ 3.60+0.00°
Nunbora 68.07+0.06° 19.42+1.01° 28.00+0.87° 36.75+1.31° 28.17+1.69° 3.27+0.00°
Sangjuchal 68.03+0.03" 32.9243.94° 44.47+4.68% 19.39+3.98° -7.83+4.72° 3.9140.10°
Sinseonchal 68.07+0.03" 44.94+2 88" 59.14:+1.42% 4344722 29.25+5.71° 3.53+0.07"

Rapld visco analyzer units, Peak viscosity minus hot viscosity, ‘Final viscosity minus peak viscosity.

'Each value is mean+SD (n=3).
different by Duncan’s multiple range test.

Table 3. Amylopectin characteristics of waxy rice varieties.

Degree of polymerase (DP, %)

Rice Variety

<20 20<

Boseokchal 71.9 28.1
Dondjinchal 713 28.7
Haepyeongchal 71.7 28.3
Hwaseonchal 71.3 28.7
Nunbora 73.5 26.5
Sangjuchal 71.6 28.4
Sinseonchal 71.7 28.3
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1. The ethanol contents and brix degree of Sogokju made with different waxy rice varieties.
UBS: Boseokchal, DJ: Dondjinchal, HP: Haepyeongchal, HS: Hwaseonchal, NB: Nunbora, SJ: Sangjuchal, SS:
Sinseonchal. )Same letters are not significantly (p<0.05) different by Duncan’s multiple range test.
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2. The turbidity and Hunter’ L, a, b value of Sogokju made with different waxy rice varieties.
UBS: Boseokchal, DJ: Dondjinchal, HP: Haepyeongchal, HS: Hwaseonchal, NB: Nunbora, SJ: Sangjuchal, SS:
Sinseonchal. )Same letters are not significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 3. The pH and total acidity of Sogokju made with different waxy rice varieties.
"BS: Boseokchal, DI: Dondjinchal, HP: Haepyeongchal, HS: Hwaseonchal, NB: Nunbora, SJ: Sangjuchal, SS:
Sinseonchal. ”Same letters are not significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 4. The glucose content of Sogokju made with different
waxy rice varieties.
UBS: Boseokchal, DI: Dondjinchal, HP: Haepyeongchal,
HS: Hwaseonchal, NB: Nunbora, SJ: Sangjuchal, SS:
Sinseonchal. “Same letters are not significantly (p<0.05)
different by Duncan’s multiple range test.
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Table 4. The organic acid contents of Sogokju made with different waxy rice varieties.

Organic acid contents (mg/mL)

Rice Variety

Oxalic acid Citric acid Malic acid Succinic acid Acetic acid
Boseokchal 0.27+0.00° 1.92+0.12* 0.85+0.04° 12.56+0.45° 1.33+0.04°
Dondjinchal 0.28+0.04" 2.10+0.55% 2.57+0.22° 20.05+0.27° 1.2240.11°
Haepyeongchal 0.28+0.00° 2.02+0.08° 1.03+0.04° 21.53+0.46 1.20+0.11°
Hwaseonchal 0.28+0.04° 2.12+0.66" 2.29+0.06° 22.53+0.04° 1.70+0.08%
Nunbora 0.27+0.02° 2.04+0.41° 2.20+0.07° 21.23+0.41° 1.34+0.42°
Sangjuchal 0.3120.03* 2.18+0.11° 1.56+0.10° 12.39+0.50° 1.36+0.02°
Sinseonchal 0.27+0.03" 1.88+0.10° 2.48+0.06™ 19.71+0.30° 1.23£0.04°

"Each value is meantSD (n=3).

iAny means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.

Table 5. Results of sensory evaluation of Sogokju made

with different waxy rice

varieties.

Rice Variety Color Flavor Taste Overall quality
Boseokchal -0.5+0.8"* -0.2+0.8° -0.7+1.2° -0.8:0.4"
Haepyeongchal -0.7+0.8" -0.2+1.2° -0.2+0.4° 0.0£0.6°
Hwaseonchal -1.5£1.0° -0.2£1.0° -0.3+0.5° -0.3+0.8"
Nunbora -0.2+0.8 -0.5+0.8" -0.3+0.5° -0.5+0.5%
Sangjuchal -1.0£0.6™ -0.5+1.0" -0.7+1.2° -0.8+1.0°
Sinseonchal 0.3£0.8° -0.3+1.4° 0.2+0.8° 0.0£0.6"

"Each value is mean+SD (n=12).

1[Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.
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